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. ABSTRACT

The present study was designed to investigate the response of
growing lambs to different feeding systems under desert agriculture
conditions. Two hundred and fifty five Barki lambs with an average live
body weights 31.27 + 0.52 kg were used in feeding trials lasted 120
days. Animals were divided into three similar groups (85 lambs each).
The feeding systems based on grazing the lower portion of alfalfa
remaining after cattle grazed the fodder in addition to different
experimental rations: RI, Concentrate feed mixture (CFM) + wheat
straw (control). RIl, Cracked barley grain (BG) + wheat straw (WS).
RIil, CFM and BG 2: 1 ratio + wheat straw. The concentrate portion was
fed at a level 2% of animals live body weight with ad Iibitum wheat straw.
By the end of feeding trial, three digestibility trials were carried out using
twelve Barki lambs to evaluate the previous rations by using acid insoluble
ash (AlA) technique. Rumen liquor samples were collected at the last day of
digestion trials. Results indicated that, all nutrients digestibility were
(P<0.01) significantly lower for RI (contained CFM) compared to RIII
(CFM and BG). Ration Il (contain BG) had intermediate values between
the lowest values for RI and the highest values for RIIl. The differences
between neither Rl and RII nor RII and RIII were not significant for
DM, OM and EE digestibilities. Moreover, no significant difference was
detected between RI and RIl for DM, OM, CP, CF and EE
digestibilities. Nutritive value (TDN and ME) were significantly (P<0.01)
higher for RII than the other two rations. No significant differences were
observed among the different feeding groups in ruminal pH values.
Ammonia-N and total wvolatile fatty acids concentrations were
significantly (P<0.01) increased for the experimental rations (Il and UI)
compared to the control ration (I). Average daily gain was 135, 155 and
178 g/day for lambs fed rations I, 1l and 1lI, respectively. It increased by
14.8 and 31.9 % for rations Il and IIl compared to the control ration (1).
Fecd conversion efficiency values (kg DM/kg gain) for animals fed the
experimental rations (RII or RIIl) were better than those fed the control
ration. it improved by 4.0 and 13.7 % for rations 1t and 111, respectively.
Morcover, economical efficiency improved by 30.5 and 17.0 %. while feed
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cost, as LE/kg gain was decreased by 23.2 and 14.3 % for lambs fed rations

1I and II1, respectively compared to the control ration.

Keywords: lambs, grain barley, digestibility, feeding value, rumen
fermentation, daily gain.

INTRODUCTION

The gab between the available feed and the nutritional requirements
of livestock production in Egypt is well recognized. In typical production
system, ruminants derive most nutrients from forages. With increased
demand of fodder crops, the market price of these crops gives the farmer
an incentive to grow more fodders in the Delta and Valley at the
expensive of food and cash crops. Therefore, growing fodder crops for
animal production in newly reclaimed desert area is one of the efforts to
cover the serious shortage of animal feed in Egypt. Recently, Egyptian
govermnment started in a great reclamation project in Upper Egypt (Wady
El-Saaida, Sharq Ewinat and Toshka). Livestock feeding strategies must
be developing based on currently or potentially available local sources. It
is more local and profitable for developing countries to adapt animal
production system to available feed resources than vice versa.

The fibrous by-products resulting from crop cultivation constitute a
major source of nutrients for animal production in developing countries. It is
argued that the importance of crop residues as feed differs between
production systems. Differences in production goals, resource endowments
and socioeconomic conditions create different opportunities for the use of
crop residues. Williams et al. (1997) reported that in designing research and
extension programs that seek to improve use of crop residues as livestock
feed, it is pertinent to identify the main livestock production system, farmers
production objective and resource endowments and determine the
appropriate crop-residue-based diet for each system.

Ruminants serve a valuable role in sustainable agriculture system.
They are particularly useful in converting vast renewable resources from
crop residues into food edible for human (Oltjen and Beckett, 1996). The
system of feeding cattle and sheep at South Tahrir of the Desert
Development Centre (DDC) farm is depended mainly on grazing some
fodder crops in addition to the crop residues which is considered an
economical system for raising farm animals in the new reclaimed desert
area. For achieving more efficiency of grazing operation, sheep graze on
the same fodder crop area which has already been grazed by cattle.
Gertenbach et al. (1998) found that cattle alone or catile with sheep had a
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- large live mass gainha than sheep only grazing the crop residues.
Mosienyane (1983) reported that crop residues from 6 ha would feed a
herd of 50 cattle for more than two months. Mohamed (1996) noticed
highly significant differences in daily gain of lambs fed on grazing the
lower portion of alfalfa after alfalfa was being grazed by calves and
unsupplemented or supplemented with cracked barley, wheat bran,
barley-wheat bran (1:1) or concentrate feed mixture. The highest daily
gain (158 gm) was for group - supplemented with barley while
unsupplemented group gave the lowest daily gain (75 gm) which was due
to the lower of dietary energy.

The objective of this investigation is to study the response of
growing Barki lambs to the different feeding systems under the desert
agriculture conditions.

MATERIALS AND METHODS

This study was carried out on the sheep flock at south Tahrir in the
Desert Development Centre (DDC) belonging to the American University
in Cairo (AUC) and Department of Animal Production, Faculty of
Agriculture, Kafr El-Sheikh, Tanta University. Two hundred and fifiy
five Barki lambs with an average live body weight (LBW) 31.27 + 0.52
kg and aged 5-6 months was used in feeding trials lasted 120 days.
Animals were divided into three similar groups (85 lambs each) to study
the response of growing lambs to different feeding systems. The feeding
systems of lambs were as follows: RI. Concentrate feed mixture (CFM) +
wheat straw (control). RIl. Cracked barley grain (BG) + wheat straw
(WS). RIIL. Mixture of CFM and BG at 2: 1 ratio + wheat straw. The
concentrate portion was fed at level 2% of LBW with ad libitum wheat
straw. The animals in all groups were fed on grazing the lower portion
(residue) of the alfalfa after the forage crop had being grazed by cattle. The
daily grazing period was three hours and the quantity of fodder consumed
was about 2 kg/ lamb during the moming period. Fodder intake was
estimated according to cut and weight of different specific areas that
grazed by cattle. Fresh water and trace mineralized salt biocks (Biomix 112,
Btochema, Cairo, Egypt) were available all the day. Each kg of Biomix 112
contains S 6000 mg, Fe 3500 mg, Zn 3000 mg, Mn 3000 mg, Mg 1000 mg,
Ca 800 mg, Se 6 mg, Molasses 500mg).

Animals were weighed before moming feeding on two consecutive
days at the beginning and at the end of the feeding trial and once
biweekly during the experimental period. The amount of concentrate was
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changed bi-weekly according to change in the live-body weight. Feed
intake, feed conversion efficiency and economical efficiency were
calculated. At the end of feeding trial, twelve Barki lambs were used for
carrying out three digestion trials (each of 4 animals) to evaluate the
experimental feeding treatments by using acid insoluble ash (AIA)
technique as a natural marker (Van Keulen and Young, 1977). Samples of
feed ingredients and feces were taken for chemical analysis according to
AOAC (1990).By the last day of the digestibility trials, rumen liquor
samples were taken 3hrs after the moming feeding using a rubber
stomach tube. Ruminal pH value was determined directly by using
Beckman pH meter. However, 1 ml concentrated saturated mercuric
chloride was added to the rest of sample to stop the microbial activity,
filtered through a double layers of cheesecloth and stored in polyethylene
bottles in freezer until analysis. Total volatile fatty acids (VFA's)
concentration was estimated by using steam distillation method (Warner,
1964). Ammonia-N (NH3-N) concentration was determined by using
magnesium oxide (MgQ) as described by AOAC (1990).

The data were statistically analyzed using General Linear Models
Procedure (one way ANOVA model) adapted by SPSS (1997), while

appropriate means were separated using Duncan’s multiple range test
(Duncan, 1955).

RESULTS AND DISCUSSION

I- Chemical composition

The chemical composition of the different ingredients and the
calculated rations (Table 1) cleared that the CFM had a higher crude
protein {(CP) and crude fiber contents (13.96 and 12.54%, respectively)
than BG (11.65 and 8.24%, respectively), while it contains lower amount
of nitrogen free extract (61.37%) compared to BG (74.18%). Wheat straw
contains the highest crude fiber content followed by the lower portion of
alfalfa. This was reflected on the chemical composition of the tested
rations, particularly nitrogen free extract (NFE) content whereas RI
(contained CFM) had the lowest content of NFE (51.04%), while Rli
(contained BG) had the highest one (58.05%), R1I (contained both of BG
and CFM) was intermediate (54.14). The chemical analysis of CFM, BG
and WS were within the wide range obtained by Lashien et al. (1995);
Hanafy et al. (1998); Shawket et al. {(2001) and Zaki el al. (2001). Data
also revealed that, the lower portion of alfalfa contained lower CP
(12.95%) and higher CF (34.25%) than those found for the whole alfalfa
plant being 18.59% for CP and 22.42% for CF (Mahmoud et al., 1998).
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Table (1): Chemical composition of the feed ingredients and testea
rations.

DM, DM composition, % .

% OM CP CF EE NFE Ash
Concentrate feed mixture* 88.72 90.68 13.96 12.54 2.81 61.37 9.3
Cracked barley 93.45 9693 1165 824 286 74.18 307
Wheat straw 95.35 .89.35 2.78 38.45 1.58 46.54 10.65°
Alfalfa (lower portion) 28.45 89.91 1238 34.42 1.67 41.44 10.09
Tested rations (calculated)

Item

R1 46.81 90.25 1192 25.04 2.25 51.04 9.75
RII 49.70 93.28 10.79 22.13 2.31 58.05 6.72
R Il 4993 91.30 11.53 23.39 2.24 54.14 8.70

* The ingredients of concentrate feed mixture (CFM) were 40% undecorticated
cotton seed meal, 30% wheat bran, 15% tapioca, 10% yeltow corn, 3% vinase,
1.5% limestone and 05% common salt. .

R I: Concentrate feed mixture + wheat straw with grazing lower portion

of alfalfa (control)
R 1I: Cracked barley + wheat straw with grazing lower portion of alfalfa.
R III: Mixture of concentrate feed mixture and cracked barley at 2: 1 ratio
+ wheat straw with grazing lower portion of alfalfa.

2-Digestibility and nutritive values

The average digestibility coefficients of the experimental rations are
presented in Table (2). The digestibility of all nutrients significantly
(P<0.01) decreased for lambs fed RI (contained CFM) compared to those
fed RIL. Ration II had intermediate values. The differences between
neither rations I and II nor rations 1I and I were not significant for DM,
OM and EE digestibilities. Moreover, no significant differences were
detected between rations 1 and I for DM, OM, CP, CF and EE
digestibilities. These results are in accordance with those reported by
Lashien et al. (2001) who revealed that there are no significant
differences between the digestibility coefficients for CFM and BG diets
for DM, OM, CP and NFE when concentrate potion was used at 2% of
Tlive body weight with barley straw.

Data concerning nutritive value (Table 2) showed that, TDN and ME
values were significantly (P<0.01) higher for RIli than the other rations (I
and II). The high TDN values for the rations comtain BG or mixture of
CFM and BG may be due to the high percentage of NFE in BG (74.18%).
Furthermore, DCP value was also higher (P<0.01) for R1I1 compared to the
two other rations (9.03 vs. 7.36 and 7.62%) while no significant differences
were observed between RI and RIL These findings are in agreement with
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those reported by Lashien et al. {2001). Etman et al. (2001) noticed higher
digestibility coefficients of DM, OM, CP and EE when used two different

sources of energy {(yellow com and sorghum grains) in buffalo calves
rations.

Table (2): Digestibility coefficients and nutritive values for the different

experimental rations
Experimental rations

Item : 7 T SEM*
Digestibility coefficients, %
DM 58.77° 65.37° 71.90° 2.02
OM 62.14° 69.93% 76.03* 1.94
CP 63.95° 68.19° 78.24" 2.01

" CF 55.01° 56.51° 67.30° 1.69
EE 72.92° 74.63% 83.73 1.84
NFE 67.57 74.94° 82.68" 1.98
Nutritive values
TDN, % 59.58° 67.25° 73.75% 1.82
ME, Mcal/ kg DM** 2.15° -2.42° 2.65° 0.06
DCP, % 7.62° 7.36° 9.03 0.24
abrc

Means within a raw with different superscripts are si gniﬁcant]y different at (P<0.01).
*SEM: Standard error of mean.

¥*ME, Mcal/ kg DM= (TDNx 3.6)/100 (Ran_phan 1980 and Church and
Pond, 1982).

3-Rumen fermentation

The results of Table (3) showed that, no s:gmf’ cant differences were
observed among the different feeding groups in ruminal pH values. On
the contrarily, NH;-N concentration was decreased (p< 0.01) for the
control ration (contained CFM) compared to the other rations. The high
ammonia concentration for rations 11 and 111, which contained BG may be
due to the high level of NFE, which is rapidly fermented and went
through rumen, in the same time ammonia produced from fermented
roughages, did not find soluble carbohydrate to produce microbial
protein. In addition to the higher DMI (Table 4) that led to increase the
nitrogen intake for lambs fed RIl and 1lI compared to those fed the RI.
Lashien et al. (2001) stated that feeding lambs on ration contained 2% BG
from their LBW with ad [libitum barley straw increased ammonia
concentration compared to the other rations that contained either CFM or
mixture of barley grain and CFM. Moreover, the present resulits are in
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accordance with those reported by Mehrez et al. (1977) and DeFaria and
Herber (1984). The concentration of total volatile fatty acids were
(VFA's) significantly (P<0.01) increased for the experimental rations (li
and III) compared to the control ration, which may be attributed also to
the higher energy content of BG that led to increase the efficiency of
energy utilization by lambs, caused an increase of ruminal VFA's
concentration. These results are agreed with those obtained by Punia and
Sharma (1990) who reported that total VFA concentration and its
production rate were higher (P<0.01) for barley and molasses as source of
energy than for straw supplement diets. El-Badawi et al. (2001) indicated
that the ruminal fermentation pattern with barley based diets was higher
(P<0.05) for NH;-N and (P<0.01) for VFA's concentration when fed with
soybean meal. Fahmy et al. (2001) noticed higher ruminal increment of
VFA's concentration when lambs were fed monensin with dry halophytic
mixture than halophytic alone with based-CFM-diet,
Table 3: Average values of rumen liguor parameters of Barki lambs
consumed different experimental rations.* '
Experimental rations

Itemns T i i SEM
pH 6.08 6.34 6.55 0.04
NH3-N, mg/100 ml 21.75 34.39* 33.71° 2.04
VFA's, meq /100 ml 10.27° 1270° 13.69° 0.71

&5 ¢Means within a raw with different superscripts are significantly different at (P<0.01).
*Each value represents a mean of four values.

4- Growth performance and feed conversion
Data in Table (4) indicated that total feed intake (kg DM, head/day) -

was 1.33, 1.47 and 1.52 for rations I, I and IIl, respectively. It increased by
10.53 and 14.29 % for rations II and III, respectively compared to RI
{control). However, average daily gain (ADG) was 135, 155 and 178 g for
lambs feed rations I, II and I, respectively. It increased by .14.8 and 31.9
% for rations Il and Il compared to the control ration, this may be due to
incorporation the barley into the diets, which is, considered a good
palatable feed as well as due to its higher energy content that reduce the
loss of protein from the rumen and caused an increase of ruminal VFA's
concentration. Differences among the different tested groups were highly
{P<0.01) significant. These results are in agreement with those reported by
Mahmoud et al. (1998) who found that average daily gain of Barki lambs
grazed the lower portion of alfalfa and supplemented with BG or wheat
bran or mixture of barley-wheat bran (1:1) or concentrate feed mixture
(14% CP) at 1.5% of live body weight was 158, 115, 121 and 129 g for the
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different supplementation, respectively. It is evident that the barley was
superior to both of wheat bran and concentrate feed mixture in fattening
lambs. Karnezos et al. (1994) indicated that supplementing lambs grazing
alfalfa with limited amount of corn (250 g/lamb/day) increased lamb
growth rate seemingly through a more efficient use of pasture protein.
Moreover, Dennis and Mclennan (1995) reported that energy
supplementation is a strategy that could be used to reduce the loss of
protein from the rumen when feeding legumes.

Table (4): Feed intake, daily gain, feed conversion and economical

efficiency for lambs fed different experimental rations

Feeding groups

ftem Gl G G M
Initial wt., kg 30.33 31.44 32.05 0.52
Final wt., kg 46.53 50.04 53.35 0.42
Total gain, kg 16.20 18.60 213 0.52
Daily gain, g 135° 155" 178° 2.34
DM intake, kg/ head/ dax

Concentrate feed mixture 0.603 - 0.492 -

Cracked barley : - 0.720 0.259 -

Wheat straw 0.162 0.184 0.198 --

Lower portion of alfalfa 0.569 569 0.569 -
Tota! feed intake, kg 1.334 1.473 1.518 -
Roughage, % 5480 5112 50.53 -
Feed conversion efficiency, kg/ kg gain
DM 988 - 9.50 8.53 -
Feed cost, LE/ head/ day 0.744 0.656 0.84 -
Feed cost, LE/ kg gain* 5.51 4.23 4.72 -
Economical efficiency** 2,72 3.55 3.18 -

*P-*Means within a raw with different superscripts are significantly different at (P<0.01),

* Based on the assumption that prices of each one ton from concentrate
feed mixture, barley grains and wheat straw were 1050, 800 and 200 LE,
respectively and one kg body weight on selling was 15 LE in year 2005.

** Economical efficiency = Money output (price of weight gain)/ Money .
input (price of feed consumed.

Feed conversion efficiency (kg DM/kg gain) for animals fed the
experimental rations (Il and 111} was better than those fed the control ration,
it was improved by 4 and 13.7 % for rations II and Ill, respectively.
However. economical efficiency improved by 30.5 and 17 % and feed cost.
as LEkg gain decreased by 23.2 and 14.3 9% tor lambs fed rations I and
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JT1, respectively compared to the control ration. From these results, it could
be noticed that feeding lambs on BG improved feed efficiency; increased
average daily gain and lowered overall feed cost per kg of gain compared to
CFM. These results are in harmony with findings obtained by Hanafy et al.
(1998) and Lashien et al. (2001), who reported that the feed utilization
efficiency for CFM is lower than barley grain. On the other hand, several
studies have shown improvements in the performance of animals as a result
of addition the barley variety (Ovenell and Nelson, 1992; Bradshaw et al.,
1992 and Talat Guler et al., 1999).

According to the results obtained in the present study, it could be
recommended to replace concentrate feed mixture by BG (one of the
available crop found in newly reclaimed desert area) as a source of
concentrates for growing lambs to produce the cheapest live body weight
gains. Moreover, data also showed that for higher gain rate the energy
requirements for fattening lambs should be 2.4-2.6 ME/kg DM. On the
other hand, the present data confirmed the integrated system of grazing
cattle and sheep under irrigated farming system in the new reclaimed
desert area in which alfalfa is the main fodder crop. Moreover, grazing
the residue of alfalfa by lambs after being grazed by cattle resuited also in
an increase in alfalfa production in the new subsequent cuts.
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